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Over the years, great effort has been made in understanding small
hydrogen-bonded systems due to their relevance in biological sciences,
among others. In particular, the formic acid dimer has been long inves-
tigating because it represents a suitable model system to gain informa-
tion about the proton donor-acceptor interactions. Very recently, the
ground-state structure of the proton-bound formate dimer was charac-
terized in helium nanodroplets by Thomas et al.a showing that the low-
est energy structure corresponds to a symmetrical motif in which the
proton is equally shared between the carboxylates. Nevertheless, no
reports are found for bigger hydrogen-bonded carboxylate complexes
like trimers or tetramers.
Here we report the spectrum of the anion formic acid trimer com-
plex in the gas phase, utilizing vibrational spectroscopy of ions trapped
in helium nanodroplets in the 400-2000 cm−1 region. Isotopic label-
ing and anharmonic frequency calculations indicate that among several
conformers a C2 symmetry motif may be the prevalent structure found in the gas phase.
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